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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inter-network repeating 
method by which the management of tables can be simplified. 
SOLUTION: This inter-network repeating method that repeats 
packets via a multi-protocol label switching(MPLS) network includes 
a 1st retrieval process where a layer 4 label is retrieved to 
discriminate to which application server a packet is addressed on the 
basis of at least a destination port number included in the layer 4 
header of the packet, a 2nd retrieval process where an end point 
designation label to designate an end point of an MPLS path is 
retrieved on the basis of the destination address included in the layer 
3 header of the packet, and a transfer process where the packet is 
encapsulated and transferred in the order of the end point 
designation label, the layer 4 label and the layer 3 packet at the start 
point of the MPLS path. 



* NOTICES * 



JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 
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LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An internetwork relay method comprising: 

It is an internetwork relay method which relays a packet via a multiprotocol-label-switching (MPLS) 
network, The 1st retrieval process that searches layer 4 label for being contained in layer 4 header of a 
packet to judge at least a packet addressed to which application server whose packet concerned is based 
on a destination port number. 

In the 2nd retrieval process that searches a terminal point designation strip which specifies a terminal point 
of an MPLS path based on a destination address included in layer 3 header of the above-mentioned packet, 
and the starting point of an MPLS path, A transfer process which encapsulates and transmits the packet 
concerned in order of the above-mentioned terminal point designation strip, the layer 4 above-mentioned 
label, and layer 3 packet. 

[Claim 2]The internetwork relay method according to claim 1, wherein repeating installation is formed within 
the net [ above-mentioned / MPLS ] and this repeating installation determines an address of a packet with 
reference to layer 4 label of the above-mentioned packet. 

[Claim 3]The internetwork relay method according to claim 1 forming repeating installation in a terminal 
point of the above-mentioned MPLS path, and this repeating installation's determining an address with 
reference to information which layer 4 label of the above-mentioned packet shows, and relaying the packet 
concerned to a desired address. 
[Claim 4]An internetwork relay method comprising: 

It is an internetwork relay method which relays a packet via an Internet Protocol (IP) network, The 1st 
retrieval process that searches layer 4 label for being contained in layer 4 header of a packet to judge at 
least a packet addressed to which application server whose packet concerned is based on a destination port 
number. 

In the 2nd retrieval process that searches an external IP address which specifies a terminal point of IP path 
based on a destination address included in layer 3 header of the above-mentioned packet, and the starting 
point of IP path, A transfer process which encapsulates and transmits the packet concerned in order of the 
above-mentioned external IP address, the layer 4 above-mentioned label, and layer 3 packet. 
[Claim 5]Internetwork repeating installation comprising: 

It is the internetwork repeating installation which relays a packet via a multiprotocol-label-switching 
(MPLS) network, The 1st search means that searches layer 4 label for being contained in layer 4 header of 
a packet to judge at least a packet addressed to which application server whose packet concerned is based 
on a destination port number. 

In the 2nd search means that searches a terminal point designation strip which specifies a terminal point of 
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an MPLS path based on a destination address included in layer 3 header of the above-mentioned packet, 
and the starting point of an MPLS path, A transfer means which encapsulates and transmits the packet 
concerned in order of the above-mentioned terminal point designation strip, the layer 4 above-mentioned 
label, and layer 3 packet. 

[Claim 6] Internetwork repeating installation comprising: 

It is the internetwork repeating installation which relays a packet via an Internet Protocol (IP) network, The 
1st search means that searches layer 4 label for being contained in layer 4 header of a packet to judge at 
least a packet addressed to which application server whose packet concerned is based on a destination port 
number. 

In the 2nd search means that searches an external IP address which specifies a terminal point of IP path 
based on a destination address included in layer 3 header of the above-mentioned packet and the starting 
point of IP path, A transfer means which encapsulates and transmits the packet concerned by the 
above-mentioned external IP address in order of the layer 4 above-mentioned label and layer 3 packet. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to an internetwork relay method and internetwork repeating 

installation. 

[0002] 

[Description of the Prior Art]The WWW (World Wide Web) server which provides the web (web) on the 
Internet is begun, and the server (it is hereafter called an application server) to various applications is 
arranged on the network. Those application servers may arrange two or more servers to the same 
application, in order to distribute load, when arranging for every application. 

[0003]ln such a case, the same IP address may be given to two or more application servers, and the 
different layer two address may be given, the server to the application in which two or more 
above-mentioned application servers are the same here — or the case where that is not right is included. 
Although the web server 1 and the web server 2 with which the IP address L3_ADD1 [ same ] was given, and 
the ftp server are connected to the router R4 in the example of drawing 9 , The address with which the layer 
two addresses of each server differ like L2_ADD1, L2.ADD2, and L2_ADD3 is given. From the exterior, it can 
recognize as one address on layer 3 level by this. 

[0004]Hereafter, this is explained concretely. All the application servers with the same IP address are 
connected to the same router (router R4). Based on IP destination address which shows the destination 
address of the packet which exists in the information on the layer 3 of the packet which received/the layer 
4, especially the header of the layer 3, a router, It is identified whether it is a packet addressed to one which 
is connected to the router concerned of application servers (it has the same IP address). And the layer two 
address which specifies an application server and corresponds from the destination port which shows the 
protocol which shows layer 4 protocol, and the destination port number which exists in layer 4 header is 
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given, and it transmits to an application server. Here, the destination port in layer 4 header is referred to 
because it is taking into consideration arranging two or more servers to the same application. By the 
above-mentioned method, relay of a packet with the same IP address or load sharing of a server is realized. 
[0005] 

[Problem(s) to be Solved by the Invention]However, in the above-mentioned internetwork relay method, in 
order for a router to determine the address of a packet, it is necessary to refer to layer 4 header but, and, 
When layer 3 packet is fragmentationHzed, after matching the ID field of layer 3 header with the destination 
port number of the layer 4 to the packet of the succession by which fragmentation was carried out, it is 
necessary to decide an address. For the purpose, the router needed to manage the correspondence table of 
the ID field of layer 3 header, and the destination port number of the layer 4, and had the problem that 
management of a table became complicated. 

[0006]The place which this invention is made paying attention to such a technical problem, and is made into 
the purpose, It is in providing the internetwork relay method which can simplify management of a table by 
identifying two or more servers with the same layer three address connected to the router only with layer 4 
label. 
[0007] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, an internetwork relay 
method concerning the 1st invention is provided with the following. 

It is an internetwork relay method which relays a packet via a multiprotocol-label-switching (MPLS) 
network, The 1st retrieval process that searches layer 4 label for being contained in layer 4 header of a 
packet to judge at least a packet addressed to which application server whose packet concerned is based 
on a destination port number. 

The 2nd retrieval process that searches a terminal point designation strip which specifies a terminal point of 
an MPLS path based on a destination address included in layer 3 header of the above-mentioned packet. 
A transfer process which encapsulates and transmits the packet concerned in the starting point of an 
MPLS path in order of the above-mentioned terminal point designation strip, the layer 4 above-mentioned 
label, and layer 3 packet. 

[0008]In the 1st invention, as for an internetwork relay method concerning the 2nd invention, repeating 
installation is formed within the net [ above-mentioned / MPLS ], and this repeating installation determines 
an address of a packet with reference to layer 4 label of the above-mentioned packet. 

[0009]As for an internetwork relay method concerning the 3rd invention, in the 1st invention, repeating 
installation is formed in a terminal point of the above-mentioned MPLS path, and this repeating installation 
determines an address with reference to information which layer 4 label of the above-mentioned packet 
shows, and relays it to an address of a request of the packet concerned. 

[0010]An internetwork relay method concerning the 4th invention is provided with the following. 

It is an internetwork relay method which relays a packet via an Internet Protocol (IP) network, The 1st 

retrieval process that searches layer 4 label for being contained in layer 4 header of a packet to judge at 

least a packet addressed to which application server whose packet concerned is based on a destination port 

number. 

The 2nd retrieval process that searches an external IP address which specifies a terminal point of IP path 
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based on a destination address included in layer 3 header of the above-mentioned packet. 

A transfer process which encapsulates and transmits the packet concerned in the starting point of IP path 

in order of the above-mentioned external IP address, the layer 4 above-mentioned label, and layer 3 packet. 

[001 1 internetwork repeating installation concerning the 5th invention is provided with the following. 

It is the internetwork repeating installation which relays a packet via a multiprotocol-label-switching 

(MPLS) network, The 1st search means that searches layer 4 label for being contained in layer 4 header of 

a packet to judge at least a packet addressed to which application server whose packet concerned is based 

on a destination port number. 

The 2nd search means that searches a terminal point designation strip which specifies a terminal point of an 
MPLS path based on a destination address included in layer 3 header of the above-mentioned packet. 
A transfer means which encapsulates and transmits the packet concerned in the starting point of an MPLS 
path in order of the above-mentioned terminal point designation strip, the layer 4 above-mentioned label, 
and layer 3 packet. 

[0012]Internetwork repeating installation concerning the 6th invention is provided with the following. 

It is the internetwork repeating installation which relays a packet via an Internet Protocol (IP) network, The 

1st search means that searches layer 4 label for being contained in layer 4 header of a packet to judge at 

least a packet addressed to which application server whose packet concerned is based on a destination port 

number. 

The 2nd search means that searches an external IP address which specifies a terminal point of IP path 

based on a destination address included in layer 3 header of the above-mentioned packet. 

A transfer means which encapsulates and transmits the packet concerned by the above-mentioned 

external IP address in the starting point of IP path in order of the layer 4 above-mentioned label and layer 3 

packet. 

[0013] 

[Embodiment of the Invention] First, the outline of this embodiment is explained. In the relay method of the 
packet concerning this embodiment, it carries out as follows. 

[001 4]1) The destination port number (a layer 4 protocol number is also included depending on the case) of 
the layer 4, The destination address included in layer 3 header by the side of a server while considering it as 
the label (following and layer 4 label) of MPLS (Multi-Protocol Label Switching), Let the router by the side of 
a server be a label (following and tunnel exit label) made into the exit of a tunnel (path). And it encapsulates 
in order of the above-mentioned tunnel exit label, the layer 4 above-mentioned label, and the layer 3 
above-mentioned packet, and label switching is carried out to the exit of a tunnel at the entrance of a 
tunnel. 

[001 5]2) At the exit of a tunnel, extract layer 4 label and layer 3 packet, and relay a packet to an applicable 

server with reference to the information which layer 4 label shows. 

[0016]In 1, it may be made to encapsulate IP instead of giving a tunnel exit label. 

[0017]ln order to identify two or more servers with the same layer three address connected to the router 
only with layer 4 label according to such a method, Since what is necessary is to manage only the table 
which matches the layer two address of a server and a server with layer 4 label, management of a table is 
simplified. 
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[0018]Hereafter, with reference to drawings, the embodiment of this invention is described in detail. 
[001 9](A 1 st embodiment) Drawing 1 is a figure for explaining the packet relay method by a 1 st embodiment 
at the time of being premised on an MPLS network. Drawing 2 is a figure showing the format of MPLS, and 
consists of the L2 header 100, the SIMM header (Shim header) 101, the L3 header 102, the L4 header 103, 
and the data 104. 

[0020]The above-mentioned SIMM header 101 serves as a label stack which put in order two or more 32-bit 
label stack entries (it consists of TTL108 of the 20-bit label 105, the experimental youth 106 of a triplet, and 
107 or 8 bits of S flags) as shown in drawing 3 . The label 105 is used as the object for packet transfer, i.e., a 
tunneling label, and both can be distinguished by changing these label values. 

[0021]S flags other than the last entry are 0 (OFF) among two or more label stack entries, and S flag of the 
last entry has become 1 (one). It can be distinguished according to the state of S flag whether it is an entry 
of the last of a label stack by this. 

[0022]By the following explanation, the case where the terminal T1 shown in drawing 1 accesses the 
application server S1 via the MPLS network 200 is considered. The packet (L3-PDU) transmitted to an 
application server from the terminal T1 makes the IP address currently assigned common to the application 
server S1 t S2, and S3 the layer 3 destination address. Layer 4 protocol corresponding to the application 
server S1 is set as the protocol field in layer 3 header, and the still more suitable layer 4 destination-port 
number is set up ((1) of drawing 1 ). 

[0023]Label switch edge router RE1 which received said packet, The tunnel exit label bx (here b1) which 
specifies the next hop in the tunnel formed between label switch edge router RE2, It gains by searching a 
tunnel exit label table as shows drawing 4 the information for judging whether a packet should be 
transmitted to the interface of label switch edge router RE2 throat based on layer 3 destination address. 
[0024]By searching layer 4 label table as shown in drawing 5 based on a layer 4 destination-port number and 
layer 4 protocol, with the router of a tunnel exit. The layer 4 label ax (here a1) used in order to judge the 
packet addressed to which application server it is is gained as a label of MPLS. 

[0025]The tunnel exit label b1 which label switch edge router RE1 gained by said processing, The layer 4 
label a1 is inserted in the label field (105 of drawing 3 ) of the Shim header of MPLS, respectively, It 
transmits to label switch core router RC1 in order of the Shim header which has the tunnel exit label b1 as 
a label, the Shim header which has the layer 4 label a1 as a label, and layer 3 packet body. 
[0026]A layer 4 destination-port number and layer 4 protocol, and layer 4 label table which matches layer 4 
label and layer 3 destination address, The tunnel exit label in which the next hop in a tunnel is shown, and 
the tunnel exit label table which matches the interface which should transmit a packet, It is beforehand set 
up by carrying out the negotiation of the label information between contiguity routers using protocols, such 
as LDP (Label Distribution Protocol) ((2) of drawing 1) . 

[0027]Label switch core router RC1 searches a table using the tunnel exit label b1 of the packet which 
received, The gained tunnel exit label b2 replaces the tunnel exit label b1 which gains the tunnel exit label b2 
which specifies the next hop in a tunnel, and is given to the packet which received. The interface which 
should transmit the packet concerned is judged and a packet is transmitted to the interface concerned to 
carry out ((3) of drawing 1 ). 

[0028]After checking that label switch edge router RE2 is a packet of addressing [ label / b2 / of the packet 
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which received / tunnel exit ] to itself, A server identification table as shown in drawing 6 only based on the 
layer 4 label a1 is searched, it judges that the address of the packet concerned is the application server S1, 
the layer two address corresponding to this application server S1 is added, and a packet is transmitted. For 
example, when the application server S1 is connected with label switch edge router RE2 with Ethernet, the 
above-mentioned layer two address turns into a MAC Address of the application server S1 ((4) of drawing 
1). 

[0029](A 2nd embodiment) Drawing 7 is a figure for explaining the packet relay method by a 2nd embodiment 
of this invention at the time of being premised on an IP network. This embodiment is an embodiment in 
consideration of the present Internet being an IP network. The case where the terminal T1 accesses the 
application server S1 is considered like a 1st embodiment also here. 

[0030]The packet (L3-PDU) transmitted to an application server from the terminal T1 makes the IP address 
currently assigned common to the application server S1, S2, and S3 the layer 3 destination address. Layer 4 
protocol corresponding to the application server S1 is set as the protocol field in layer 3 header, and the still 
more suitable layer 4 destination-port number is set up ((1) of drawing 7 ). 

[0031 ]The point that this embodiment differs from a 1st embodiment is that the network which connects 
between label switch edge router RE1 and label switch edge router RE2 is IP network 201. That is, in a 1st 
embodiment, although the tunnel of MPLS is built between label switch edge router RE1 and label switch 
edge router RE2, the tunnel of IP is built in this embodiment. 

[0032]Therefore, label switch edge router RE1 needs to give the IP header (henceforth, external (Outer) IP 
header) which specified the destination IP addresses which show the exit of a tunnel instead of the tunnel 
exit label in a 1st embodiment. That is, layer 4 label and the IP packet which received will be encapsulated 
by an external IP header. 

[0033]Actual operation is as follows. While gaining the IP address of label switch edge router RE2 which 
becomes a destination address of an external IP header by searching an external header table as shown in 
drawing 8 based on the layer 3 destination address of the packet which received, It is judged from which 
interface of the label switch edge router concerned a packet is transmitted. By searching a layer 4 
destination-port number and layer 4 label table as shown in drawing 5 based on layer 4 protocol, with the 
router of a tunnel exit. The layer 4 label ax (here a1) used in order to judge the packet addressed to which 
application server it is is gained. 

[0034]Label switch edge router RE1 [ and ], The IP address of the router of the tunnel exit gained by said 
processing, and the layer 4 label a1 each The destination address of an external IP header, It inserts in the 
label field (105 of drawing 3 ) of the Shim header of MPLS, and what encapsulated the Shim header and layer 
3 packet body (L3-PDU) of MPLS by the external IP header (L3~Header) is transmitted to IP router R1. 
[0035]Like a 1st embodiment, a layer 4 destination-port number and layer 4 protocol, Layer 4 label table 
( drawing 5 ) which matches layer 4 label with protocols, such as LDP (Label Distribution Protocol). Layer 3 
destination address, the IP address of a tunnel exit router, and the external header table that matches the 
interface which should transmit a packet, It is beforehand set up by carrying out a negotiation between 
contiguity routers using protocols, such as OSPF and BGP ((2) of drawing 7 ). 

[0036]IP router R1 searches a table using the destination IP addresses of the packet which received, judges 
the interface to which the next hop in a tunnel is connected, and transmits a packet to an applicable 
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interface ((3) of drawing 7 ). 

[0037]After checking that label switch edge router RE2 is a packet of addressing [ destination IP addresses 
/ of the packet which received ] to itselves, A server identification table as shown in drawing 6 only based 
on the layer 4 label a1 is searched, it judges that the address of the packet concerned is the application 
server S1, the layer two address corresponding to the application server S1 is added, and a packet is 
transmitted ((4) of drawing 7 ). 

[0038]Since it was made to perform discernment with the same layer three address connected to the router 
of two or more servers only with reference to layer 4 label according to the above-mentioned embodiment, 
Since what is necessary is to manage only the table (here server identification table) which matches the 
layer two address of a server and a server with layer 4 label, management of a table is simplified. 
[0039] 

[Effect of the Invention]Since it was made to perform discernment with the same layer three address 
connected to the router of two or more servers with reference to layer 4 label according to this invention, 
What is necessary is coming to manage only the table which matches the layer two address of a server and 
a server with layer 4 label, and management of a table is simplified by this. 
[Brief Description of the Drawings] 

[Drawing 1] It is a figure for explaining the packet relay method by a 1st embodiment at the time of being 
premised on an MPLS network. 

[Drawing 2] It is a figure showing the format of MPLS. 

[Drawing 3] It is a figure showing the composition of the shim header in an MPLS format. 
[Drawing 4] It is a figure showing the composition of a tunnel exit label table. 
[Drawing 5] It is a figure showing the composition of layer 4 label table. 
[Drawing 6] It is a figure showing the composition of a server identification table. 

[Drawing 7] It is a figure for explaining the packet relay method by a 2nd embodiment of this invention at the 
time of being premised on an IP network. 

[Drawing 8] It is a figure showing the composition of an external header table. 
[Drawing 9] lt is a figure showing the composition of a general network. 



[Description of Notations] 


100 — 


L2 header, 


101 — 


Shim header, 


102 — 


L3 header, 


103 — 


L4 header, 


104 — 


Data, 



S1, S2, S3 — Application server, 
T1 — Terminal, 

RE1, RE2 — Label switch edge router, 
RC1 — Level switch core router, 

200 — MPLS network, 

201 — IP network. 



8 



JP 2001-007848 

[Translation done.] 
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[0 0 0 8] S2058B8*C«S*^ h?— ^Rfl* 

mmwmmzH, zo^mm-it, ±fE^^r^hou 

[0 0 0 9] £3 0fglfi£«5*'y h*7— *fl(|* 



[0 0 l 0] Sfc, I4^tf|§^7 b7-7fW 
flfcfrffifci:. ^>^7F^nh^;l/ (I P) JH*^L 

T, /^r^ hOW^4^y^l£l#£*L;g>4 N E:< 

Kt4 7^i/^it§^i«iig^ ±ib 

'vhO U>T -V 3 "\>y ^t^M5SS7 K UXlcS 
-3^T\ I P^X«^}H£ti»^I P7Kl/X^ 

±IH^gPI P7 KUX, ±!2Lm^4^;K Wt3 
/^*y h^li^3g;^7 hi&A^-fe^kLTteai-rs 

[0 0 1 l] Sfc, £5©fSEfc:«5*^ hV—l?mtp 
m^Wte. h 3;l/7^;l/X^f 7f >^ (MP 

7FUX^S^T, MPLS^X©«jfi*fi£t5« 
jS[»S^^;l/*«iR-r**20»sR#Sfc, MPLS^ 

[0 0 12] Sft, ffi6<D5W]fc:«5*? hy-^na^ 
«^a^, ^yJr-*yh^Ph3;l/ (IP) ^^rfrL 
T^>y hOf|5«*fT5*^ h7-^FWIglTfe-D 

Ts ^7 F^Ut4^7^t^tl§^< ^fe?E 

<?x i/^t 4 7^Mtit^i 1 ±ie 

[0 0 13] 

[0 0 14] 1) U-f-V4®5&$fcJ?-h#* (tf^tcj; 
oT^Wt4 7°Dh^M^t^) «r. MPLS 
(Multi-Protocol Label Switching) O^^;!/ (l^T. 

U^-V4^^;l/) ttSfci:fe|i:ij-^fil!|©l/>f-V3^ 



(4) 
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ffip^;lO k*T£o fit, h^;l/OAPl:t, ± 
ieh>*;l/mp^;l\ ±faW^4^-Uk ±fglW 

[0 0 16] 1) Jcfel/^T. h>*;l/[UP7^l/ 

*fif^"TSf«toOt«:, I P^;£:/^;Wfc£^T■3£•5fc:L 
T ^ kJ;l^o 10 

[0017] c<D«fc5ft*i*£J:nfc^ 

V—'*&Zf* *-/^ W 1 2 7 F UX^j£dtt§f 

[0 0 18] fcTF* HnB**WLT*nWOlt»«J»* 

[0 0 19] (§! 1 HffiBSS) HHi MP L Sm&M 

Si9!t5fta60B7SSo Sfc, B2tiMPLS©7* 

^ (Shi m'vy 30 101, L 3 ^ y # 1 0 2 , L 4 
"'vySf 10 3. "r—$ 1 0 4A^6S Q 

[0 0 2 0] ±%&/L^v&\ 0 1 «\ H3fc:*rf ±5 
ft, 3 2 lf*y hO^X^'y^xyb U (2 0lf*yb 
©7^;H 0 5, 3 tf *y h^x^X^'J ^ y£;l/:x— X 

106. S77^107, 8^7 hOTT L 1 0 8A>6 
ftS) ^M«^;7^X^7^^^oTV^ 0 5 

0 5te/^y htei£Jfoi;D h>*U>^^;l/ 30 

«t0iB#*KB!lT*ao 

[0021] S/c, M»7^;i/X^7^xyh go 
■5^, *»©x>HJJ^ds:7^«:0 hft 

£ if 5 S 7 ?(Offi&)iC £ 0 wgij-r § <l 

[0 0 2 2] WTOBWmi, IS l fc^-r«S*T 1 tfM 
P L S12 0 O^LTT^J^^h^-AS Hz: 40 

3>i^^fc&ffiSn«>*5ry h (L3-PDU) 
fct. 77V tr— is a 1 , S 2, S 3 icnMlc 

»JST5*lTVS I P7Kl/X*Kt3«ft7 Fl/X 

;l/7^-;l/Fti£?n> iS^jftU^-V4^5fe 

[0 0 2 3] m&^V h*S«Lfc-7^1/X^y^x 
>yv7b— £R R 1 tefc, 7^/VX^7fX7y;l/-3?R R 50 



2 ^^PIT«t§ h>^;I/rtW^Xh*7^^ 
nhy^ffiP7^i/bx (ncTObi) k, ^ 

;l/X^y^x>y £ R E 20^^-71-X 

wt3^7FL/x^itar, Eumarrj^fth 

>^;l/fflP7^1/f-7M^lgt5c: J: 0 ffitf-T 

So 

[0 0 2 4] W-V4M^F#ffcl/Yt4 
^Dh3;I/i:^ItLT, B5t^ti:a^Wt47 
^f^7Mtit§ci:ta^ h>*;UfcbP©;l/ 
-^T\ H077 9l J^r-^3 ^-A^£7)/^7 

(CCtlial) ^MPLS^7^;V^LTl?#tl»o 
[0 0 2 5] ^^l/X^^^X^^;!/— E Uijjuta 

jas-eaifiLfch v*;i/ap^^i/b 1 u^-^4^ 

1 t^^n^tiUP L S<DS h i m'vy 
;l/!7-<— ;UK ®30i 0 5) fcfPAU h>*;l/fflp 
^^;l/b 1 S^l/tbtttSS h i m^7^ U-Y 
^4 7^;i/a 1^7^l/^LTg«S h i m^y #\ 
W -V 3 ; ^ >y h JIHfc: V ^l/X-f >y 9^x1 £ 

r c 1 fcearr&o 

[0 0 2 6] &4b\ U>f^4JBjfcl?— h#f§R0\ W 
t47 P nhn;l/h N W t 4 7^;l/*Sj£^5 U^-^ 

4 7^;bf-7;«ft Wt3^ft7FUX^, h> 
* © * * x L * >y 7n>7tt h>*;l/fflP7 

0\ >*5ny h^fiiH-r^^-rv^-^x-X^jS^t 

5 FV^^ffln^^l/f-^^i, LDP (Label D is t 
ribution ProLocol ) fO^P h XT;l/^:^Ht>TKS;l/— 

^H7?-5^;l/1tffi**=f^x— ^3 y~f% d ktc cfc t)^ 
fcSSSnTl^S (B10(2)) 0 

[0 0 2 7] 7^/VX^7f3r;W^RC 1 L 
t^Wy h^h>^l/ffin7^I/b 1 Sfflt^T-f— 

*;WtiP^/l/b 2*3»#U SfiLfc/Mr-y Mctf2 
tiTV^S h>*;l/tUp^^<;l/b l£\ a#Lteh>*;l/ 

|fiP7^l/b2Tl»t« a SSfcl, 3^^7h^ 

"7x--x*¥iJSU SK'TS'f;/*- 
7x-Xt;^7h«iSf§ (Hl<0(3)) o 

[0 0 2 8] 7^;l/^7fX7^-^RE2^ § 
ft Lfc;^y h>*;Utop^^;l/b 24^^560/^ 
^r^y hTSSC k*affiLfc». W4 7^a 1^ 

1 ^^ti£*rsW^2 7 7 FUX^{>tljpLT^y^y 
3M-rS Q (WAtf, 7^X-fyfX7S;;l/- ^R E 2 £ 
7^^-^3>^S ^7hTM^tl 
TO^Sii^ii. ±IBWt2 7FUXt±7yU7-—>3 
>-t-^S 1©MAC7FUXICS:5 (m 1 CD 

(4) ) 0 



(5) 
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[0029] (mz^MBWd mut i pm&mmtL 
h& i p*7h7-msc^tiL^ 

[0 0 3 0] iS^T 1 ^)^7yu^^3>-9-;«t 
mm-£ftZ>^>rv h (L3-PDU) li\ 7^'jy—> 
3>t-^Sl t S2, S 3^Kffl^M^TBtlTl/^ 10 

^nr^ (H7o(i))c 
[003 1 ] ^ss^ffi^s i comffi&m tm&z&i 

P^I2 0 1 TfeSC^TPfeSo S 1 HfifSJglftJi: 

X-f £R E 2<D|IUfc:MP L S<Dh 

[0 0 3 2] *©fcfc, ^^fi/Ts^f y^f-J^y i?)]/ — £ R 

h^MfflPSf^jtl P7Kl/X*ffiS 
Lfc I P"V>^ (filTx (Outer) I P"vy£0 £tt 

fc I P>^y I P^N^^T^y-fe;Wt-r5cih 

ft <5 0 30 
[0 0 3 3] HROftm±WTOJ:'5^:&So SMLte 

p ^\ >y #<r>$tft 7Fl/X^^^7^;l/X^7^x7 
— £R E 2<D I PTKUX*H?{*-r*fcfcfefc:. 318-5 
^X-Y y ^ ^©J:W>^7i-Xj()^ 

* -5 ft 4 v^lz-r-^l/^ttlR-r 5 C h J; 

w-v4 7^;i/ax ceiciTtta 1) *aiwrs 0 

[0 0 3 4] ?LT7^;Wyfxyi;;l^?RE 1 
tt, HuIHfiaiITat#Lfch>^;l/ttJPO;l/— I P7 

0^7KUX, MPLS0Shim^?07^V7 
Y—;l/K (H3O10 5) tcif AU MP L SOS h i 
nr^y^, Wt3^7h*tt (L3-PDU) % 
^SPI P-\\y^ (L3-Header) t^^WtLf^O 



[0035] ftts, si^auBji^iRifittCs w-\mss 

^;l/*3*j£r3tts W+4-5^;l/-r— ^ (HI 5) (iL 

DP (Label Distribution Protocol ) f^^D 

£J;»K S/c. Wt3^7Fl/X^hy^;l/ttin;l/ 
P7FUXM, **rv Y*m8kt'<*>(>$ 
X*»fi^tf45^W^yyx-^/l/tt, OS P 

F, B G Pf o^p F3;l/*ffl^T*»;l/-*HW J 

CD (2) ) 0 

[0 0 3 6] I P;I/-?R 1 ttSfLfe/^y hOJSJt 
IP7Fl/X^ffl^Tf-7M^lU hy*;l/fl<0 
^^xh^^y^gt^nti/^^y^-xx-x^ij 

®70(3)) 0 

[0 0 3 7] ^^I/X^f* y^-JLy R E 2 ti^ § 

§Lft;^7 h^ft I P7Kl/X^SM^^7 h 

£ LT0 6 fc:*rf J: 3 ft^-/^giJ-x-7Vl/^^ U 
SR^^'V h^B^^U^r- ->3 y^-^S ITS 

7C0 (4) ) o 

[0 0 3 8] ±IELfc*JfcJB«fc,J;tu£. *fcg8tt 
£ftfc|HI— © W37F UX*«poa»©-9-«-/^OK( 

7 FUX^S^»§f-y;l/ (ccTii-9— ^SJffi'J-r 
[0 0 3 9] 

[fMJoaili] *«Wlc«fctUf* ;l/->k:«Bl«Stifcra 

t4 7^;I/*#HLTfT "5 ct^cL/cOT, W-V45 
-9-— ^-;^W-V2 7FUX^JS 

f*frts-r-y;bo**«a-rntf<t<ftt), cwao 
[H90ffiwftl»H] 

ran mpls mzmrnt 1 njBeifiu: 

CEI 2] MPLS <07*-vy h*^t8T65 D 

[0 3] MP L S7t-7«y McfcttS s h i m'vy ^ 

[0 4] h ^*;VffiP7^f -7;l/©M*StBT 

[05] u>r-v 4 7;i/o«j««^-riaT*ft 

[0 6] V—/mffl'T—7j\s<Dffif&%:&;-?mT*%>Z> G 
[07] I P**BuafcLfc»^0*»fflOSl2|ISfiJB 



100- L 2*\yjf^ 

101- Shi m'Ny^ 

102- L 3^y£\ 
1 0 3 — L £\ 
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1 0 4—r— 
T 1 -ffl*, 

RE K RE2-7^X^7fX7^-^ 
R C 1 -U^/l/X-r 7fn7;l/- 

2 0 0-MP L SUM* 
2 0 1 •■■ T Pffi 0 




(1) (2) 

| L3-PDU I — 



Labekbl 




Label=b2 


Labei=a1 




Label=ai 


L3-PDU 




L3-PDU 



RE1 , RE2; =y A'** < 7 fl7 * 
RC1 17A';^< yn7*S 



— I L3-PDU I 

L2_Address for SI 



ax: PI" -\»4t"*OU 

bx: h>*Jumo-7^Ji/ 



CH2] 



J00 


101 


,102 


103 


J04 


Layer2 
Header 




Layers 
Header 


Layer4 
Header 


Data 



B5] 



[/-f+4#- HH*1 




HV47A*ju a i 












H+47A'*a3 








MV4#- K##L 


lO^M 


K-f47^*aN 



[83] 



[0 4] 



105 



106 107 108 



Label 






■ - 

TTL 


20bit 


3$ 


iblt 


8bit 



Label : Label Value,20bits 

Exp : Experimental Use,3bi1s 
Experimental U6b?&»K *3fc« 

S: Bottom of Stack. 1brt 
Label Stack<7?**ft<^Erttey{Bottorn Label Stack) COif^, 
■r£j£jfeT*Bottom Label StackTfcttiltf. VtKjfe 

TTL : Time to Live.SWts 
TTL t Encode 





K>*/l'bHCl7A*;i*i 




U-f+37KU;*2 


h>*A-tfJP7*/H>1 


^fl-f>*7i»^1 





















[0 7] 



2001 p« 



[06] 



H+47*UUa1 




K1'27KIv^1 




i *-/<S2 


K*27KU.*2 


U<t47^JUa3 




U<*27KW3 










ir-/iSM 


l/-f +27KI/7N 


M8] 




OUterlP7KU^1 




H+37 KU22 


OUterlP7 r KUX2 


3MB-f>*7jc-X1 


l/-f*37 Kl^S 


OUler IP7KU-X3 










LW*37h*UXL 


OUter IP7KUXM 








L3-Header 




L3-Header 


— - | L3-PDU | 




Labet-al 




Labei=a1 


L2_Addres9 for S1 




L3-PDU 




L3-PDU 



RE1 ,RE2:7^X< y *I 7 V*-* 

R1;IP*-* 

Tl:»* ^ 

S1 I S2 l S3:77lf*-*g>1r-/f 



8jcKA*47's:JI' 



(?) 
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[H9] 

L2_ADD1 L3.ADD1 




R1,R2,R3.R4:JU-* 

S1 t S2,S3:T7<J fr- y 3 > f-J C 



(72)fg0J!S j*± ft F£-A(##) 5K030 GA11 HC01 HD02 HD03 

ISIPSffWfiSTg 1 1 S 5K033 AA03 BA04 CC01 DA05 DB18 

s^aje^ h hfxju ft eco3 

5K034 AA14 AA19 DD03 JJ24 KK28 
9A001 CC02 CC06 JJ12 JJ25 JJ27 
KK56 



